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――A Multi-Stage Generation Mix Model――
Takeshi SAITO(School of Network and Information,Senshu University)
This is the third paper for students who want to learn to develop linear programming(LP)
models using NUOPT.The first report(1)provided a beginner’s guide for social science
 
students who are not familiar with LP.It also included a user’s guide for NUOPT where a
 
simple power generation mix LP model was introduced as an example of optimization model.
The second report(2)gave them a fundamental example model and its detailed data.The
 
model is one stage generation mix model which is expanded to multi-stage model in this paper.
In the second paper we lean how to fix model parameters and how to run the model.
The model introduced in the this paper is a multi-stage model which may be used in the
 
research for electricity problem.
キーワード:NUOPT，線形計画法，最適電源構成
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Timex＝”1 2 3 4 5 6 7”;
Element i(set＝Timex);
Set Year(name＝”年”);
Year＝”1 2 3 4 5 6 7 8 9 10”;
Element t(set＝Year);
Set Typex(name＝”電源種別”);













































































































































































































年 期 1  2  3  4  5  6  7
 
2000 1  188,732  153,449  133,666  113,530  95,127  77,325  55,434
 
2005 2  202,019  164,252  143,076  121,523  101,824  82,769  59,337
 
2010 3  213,377  173,487  151,121  128,355  107,549  87,422  62,673
 
2015 4  223,154  181,436  158,045  134,236  112,477  91,428  65,544
 
2020 5  231,074  187,876  163,654  139,001  116,469  94,673  67,871
 
2025 6  236,909  192,620  167,787  142,511  119,410  97,064  69,585
 
2030 7  240,484  195,526  170,319  144,661  121,212  98,528  70,635
 
2035 8  241,689  196,506  171,172  145,386  121,819  99,022  70,988
 
2040 9  240,483  195,525  170,318  144,660  121,211  98,528  70,634
 



























































































































2000  2005  2010  2015  2020  2025  2030  2030  2040  2045
石 油 2.14  4.34  6.81  7.18  7.56  7.94  8.32  8.70  9.07  9.46
 
LNG  2.12  2.86  4.62  4.88  5.13  5.39  5.65  5.91  6.16  6.42
石 炭 0.6  1.14  2.72  4.31  4.54  4.76  4.99  5.22  5.44  5.68


























設 備 1  2  3  4  5  6  7
 
1  15,728  4,293  0  0  0  0  0
 
2  29,136  5,288  0  0  0  0  0
 
3  54,359  54,359  45,902  28,393  14,352  9,865  5,506
 
4  27,759  27,759  26,574  24,757  21,734  17,970  11,861
 
5  42,674  42,674  42,114  41,304  39,965  37,533  30,313
 
6  19,076  19,076  19,076  19,076  19,076  19,076  19,076





設 備 1  2  3  4  5  6  7
 
1  53,295  14,124  0  0  0  0  0
 
2  9,673  5,646  0  0  0  0  0
 
3  13,580  13,580  11,961  6,164  3,292  3,292  3,292
 
4  115,365  115,365  113,852  99,456  82,093  82,093  82,093
 
5  10,661  10,661  9,342  4,880  2,585  2,585  2,585
 
6  28,500  28,500  28,500  28,500  28,500  28,500  28,500







設 備 1  2  3  4  5  6  7
 
1  57,941  13,654  0  0  0  0  0
 
2  0  0  0  0  0  0  0
 
3  2,399  2,399  1,783  1,175  689  689  689
 
4  63,877  63,877  54,725  32,387  13,713  13,713  13,713
 
5  84,180  84,180  82,770  80,441  76,502  76,502  76,502
 
6  28,500  28,500  28,500  2,500  28,500  28,500  28,500









図表8 設備動向 単位 千kW
期 既設設備 新設設備 合 計
1  228,640  0  228,640
 
2  166,499  61,392  227,892
 
3  183,063  57,097  240,160
 
4  207,736  42,989  250,725
 
5  227,206  31,857  259,063
 
6  241,950  23,331  265,281
 
7  252,786  16,500  269,286
 
8  260,129  10,597  270,727
 
9  229,748  39,665  269,413
 








(10^6 kWh) (百万円) (円/kWh)
1  984,795  7,997,158  8.12
 
2  1,054,126  8,702,998  8.26
 
3  1,113,393  11,948,898  10.73
 
4  1,164,408  15,245,615  13.09
 
5  1,205,736  16,223,073  13.45
 
6  1,236,184  17,092,689  13.83
 
7  1,254,836  17,849,971  14.22
 
8  1,261,123  18,404,475  14.59
 
9  1,254,829  18,624,751  14.84
 
















期 (1000TOE) (1000TOE) (1000TOE)
1  2,888  56,967  45,296
 
2  1,096  40,274  85,104
 
3  451  28,473  134,812
 
4  442  20,130  170,105
 
5  1,852  14,232  188,247
 
6  2,529  10,061  201,658
 
7  1,776  7,113  211,680
 
8  755  5,029  198,037
 
9  183  3,555  133,014
 



























設 備 1  2  3  4  5  6  7
 
1  45,906  13,870  0  0  0  0  0
 
2  7,854  0  0  0  0  0  0
 
3  27,170  27,170  23,041  12,612  6,851  6,851  6,851
 
4  82,618  82,618  79,918  70,872  59,730  59,730  59,730
 
5  21,329  21,329  19,661  16,370  12,468  12,468  12,468
 
6  28,500  28,500  28,500  28,500  28,500  28,500  28,500
合 計 213,377  173,487  151,121  128,355  107,549  107,549  107,549
図表 12 変化ケース
第3期 分割点 千kW
設 備 1  2  3  4  5  6  7
 
1  43,559  14,456  0  0  0  0  0
 
2  12,558  1,771  0  0  0  0  0
 
3  27,170  27,170  23,863  12,542  6,506  6,506  6,506
 
4  96,078  96,078  93,645  82,798  68,931  68,931  68,931
 
5  21,329  21,329  20,931  20,333  19,430  19,430  19,430
 
6  12,682  12,682  12,682  12,682  12,682  12,682  12,682
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付録 基準シナリオ
このモデルのパラメータはあまり多くないので全部リストする。これらは本文の第1シナリオに対応
している。このデータを利用すればモデルのシミュレーションを再現できる。
”年数”＝［1］1.0［2］2.0［3］3.0［4］4.0［5］5.0［6］6.0［7］7.0［8］8.0［9］9.0［10］10.0;
”電力需要”＝
［1,1］188732［1,2］202019［1,3］213377［1,4］223154［1,5］231074［1,6］236909［1,7］240484［1,8］
241689［1,9］240483［1,10］236897
［2,1］153449［2,2］164252［2,3］173487［2,4］181436［2,5］187876［2,6］192620［2,7］195526［2,8］
196506［2,9］195525［2,10］192610
［3,1］133666［3,2］143076［3,3］151121［3,4］158045［3,5］163654［3,6］167787［3,7］170319［3,8］
171172［3,9］170318［3,10］167778
［4,1］113530［4,2］121523［4,3］128355［4,4］134236［4,5］139001［4,6］142511［4,7］144661［4,8］
145386［4,9］144660［4,10］142503
［5,1］95127［5,2］101824［5,3］107549［5,4］112477［5,5］116469［5,6］119410［5,7］121212［5,8］
121819［5,9］121211［5,10］119404
［6,1］77325［6,2］82769［6,3］87422［6,4］91428［6,5］94673［6,6］97064［6,7］98528［6,8］99022
［6,9］98528［6,10］97059
［7,1］55434［7,2］59337［7,3］62673［7,4］65544［7,5］67871［7,6］69585［7,7］70635［7,8］70988
［7,9］70634［7,10］69581;
”時間帯”＝［1］0.500［2］1.500［3］2.000［4］2.000［5］2.260［6］0.500［7］0;
”既設設備容量初年値”＝［1］24710.0［2］52490.0［3］57220.0［4］29220.0［5］44920.0［6］20080.0;
”設備容量上限”＝
［1,1］1000000000［1,2］1000000000［1,3］1000000000［1,4］1000000000［1,5］1000000000［1,6］
1000000000［1,7］1000000000［1,8］1000000000［1,9］1000000000［1,10］
［2,1］1000000000［2,2］1000000000［2,3］1000000000［2,4］1000000000［2,5］1000000000［2,6］
1000000000［2,7］1000000000［2,8］1000000000［2,9］1000000000［2,10］
［3,1］1000000000［3,2］1000000000［3,3］1000000000［3,4］1000000000［3,5］1000000000［3,6］
1000000000［3,7］1000000000［3,8］1000000000［3,9］1000000000［3,10］
［4,1］50000［4,2］55000［4,3］60000［4,4］65000［4,5］70000［4,6］75000［4,7］80000［4,8］85000
［4,9］90000［4,10］95000
［5,1］30000［5,2］30000［5,3］30000［5,4］30000［5,5］30000［5,6］30000［5,7］30000［5,8］30000
［5,9］30000［5,10］30000
［6,1］1000000000［6,2］1000000000［6,3］1000000000［6,4］1000000000［6,5］1000000000［6,6］
1000000000［6,7］1000000000［6,8］1000000000［6,9］1000000000［6,10］;
”利用可能率”＝［1］1.0［2］0.95［3］0.95［4］0.95［5］0.95［6］0.95;
”年経費率”＝［1］0.0702［2］0.0940［3］0.0951［4］0.0914［5］0.1005［6］0.0702;
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”建設単価”＝
［1,1］220［1,2］220［1,3］220［1,4］220［1,5］220［1,6］220［1,7］220［1,8］220［1,9］220［1,10］
220
［2,1］210［2,2］210［2,3］210［2,4］210［2,5］210［2,6］210［2,7］210［2,8］210［2,9］210［2,10］
210
［3,1］240［3,2］240［3,3］240［3,4］240［3,5］240［3,6］240［3,7］240［3,8］240［3,9］240［3,10］
240
［4,1］270［4,2］270［4,3］270［4,4］270［4,5］270［4,6］270［4,7］270［4,8］270［4,9］270［4,10］
270
［5,1］340［5,2］340［5,3］340［5,4］340［5,5］340［5,6］340［5,7］340［5,8］340［5,9］340［5,10］
340
［6,1］600［6,2］600［6,3］600［6,4］600［6,5］600［6,6］600［6,7］600［6,8］600［6,9］600［6,10］
600;
”燃料価格”＝
［1,1］0.0［1,2］0.0［1,3］0.0［1,4］0.0［1,5］0.0［1,6］0.0［1,7］0.0［1,8］0.0［1,9］0.0［1,10］0.0
［2,1］2.14［2,2］4.21［2,3］6.81［2,4］7.18［2,5］7.56［2,6］7.94［2,7］8.32［2,8］8.70［2,9］9.07
［2,10］9.46
［3,1］2.12［3,2］2.86［3,3］4.62［3,4］4.88［3,5］5.13［3,6］5.39［3,7］5.65［3,8］5.91［3,9］6.16
［3,10］6.42
［4,1］0.6［4,2］1.14［4,3］2.72［4,4］4.31［4,5］4.54［4,6］4.76［4,7］4.99［4,8］5.22［4,9］5.44
［4,10］5.68
［5,1］1700［5,2］2500［5,3］5969［5,4］9453［5,5］9948［5,6］10447［5,7］10945［5,8］10000［5,9］
10000［5,10］10000
［6,1］0.0［6,2］0.0［6,3］0.0［6,4］0.0［6,5］0.0［6,6］0.0［6,7］0.0［6,8］0.0［6,9］0.0［6,10］0.0;
”供給予備力”＝0.08;
”燃料消費率”＝
［1,1］0.0［1,2］0.0［1,3］0.0［1,4］0.0［1,5］0.0［1,6］0.0［1,7］0.0［1,8］0.0［1,9］0.0［1,10］0.0
［2,1］2297［2,2］2297［2,3］2297［2,4］2297［2,5］2297［2,6］2297［2,7］2297［2,8］2297［2,9］
2297［2,10］2297
［3,1］2273［3,2］2273［3,3］2273［3,4］2273［3,5］2273［3,6］2273［3,7］2273［3,8］2273［3,9］
2273［3,10］2273
［4,1］2212［4,2］2212［4,3］2212［4,4］2212［4,5］2212［4,6］2212［4,7］2212［4,8］2212［4,9］
2212［4,10］2212
［5,1］1.047［5,2］1.047［5,3］1.047［5,4］1.047［5,5］1.047［5,6］1.047［5,7］1.047［5,8］1.047［5,9］
1.047［5,10］1.047
［6,1］0.0［6,2］0.0［6,3］0.0［6,4］0.0［6,5］0.0［6,6］0.0［6,7］0.0［6,8］0.0［6,9］0.0［6,10］0.0;
”設備利用率上限”＝［1］0.20［2］0.70［3］0.80［4］0.80［5］0.90［6］0.95;
”初期設備除却率”＝［1］0.04［2］0.067［3］0.067［4］0.067［5］0.067［6］0.04;
”廃止係数”＝［1］1.0［2］0.0［3］0.0［4］0.0［5］0.0［6］1.0;
”設備利用率下限”＝［1］0.0［2］0.00［3］0.50［4］0.00［5］0.50［6］0.0;
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